ABSTRACT: In this study, a series of comparative studies for the effect of potassium acetate(KAc) on the physical properties of the Longyan Clay were performed. Microwave was used to promote the intercalating process. The d-spacing increased with the increasing adding amount. As the addition of KAc reached 20wt.%, the d-spacing of illite[002] increased from 9.9505Å to 10.1311 Å, the kaolinite[001] increased from 7.1439Å to 7.2251 Å, and a new diffraction peak emerge at the 2θ of 6.181° corresponding to d-spacing of 14.286 Å. The consequence of XRD, showed that the crystalline structure of was significantly altered by grinding. Meanwhile, the variations of particle size and surface characteristics were also investigated using SEM analysis.
INTRODUCTION
Clay mineral, an important industrial raw material, has a wide variety of applications in industry, such as ceramic industry, coating pigment and paper industry, calling for high plasticity, well dispersity and low particle size. (Emmerich, Ket al., 2012; Haydn H Murray, 2000) . Longyan Clay, mainly located in south China, is particularly representative of the industrial clay. It was reported that the intercalation process involves the insertion of organic molecules between the layers of clay, which normally increases the interlayer distance, reduce particle size and has an impact on the final workability of the clay (Aglietti, E.F. et al.,1986; Castellini et al., 2013; Frost RL et al., 2001) . Therefore, intercalating modification of clay has important practical significance for the industrial use of clay.
The main mineral composition of the elutriated Longyan Clay are kaolinite and illite, which are composed of Al-O octahedral sheets and Si-O tetrahedral sheets. The relationship of the two sheets in kaolinite is 1:1 and illite is 1:2 (Sato et al., 2004; Victor A et al., 1996; ) . Through the process of grinding, the KAc molecules combined with water can enter the layer structure and stand either inclined or perpendicular to the alumina sheet, which leads to different interlayer distances (Xiaoguang Li et al., 2015; Frost, R.L. et al.,1997 ) . At present, there is a lot of clay modification study on kaolinite and montmorillonoid, while the study on illite is rare at home and abroad. In this study, microwave was used as a novel technological method, which has been employed and are proved to be effective in improving the intercalation process to learn the effect of intercalation agents on Clay(Zhijie Li et al., 2007) .
MATERIALS AND METHODS

Preparation of clay
100 g elutriated Longyan Clay is pretreated by ball milling in distilled water for 12 h with a tumbling ball mill at 1:1 ratio of ball: ore mass and then the materials was dried in vacuum oven and grind into fine powder for later use. In the preparation of modification clay, KAc of different adding amount (5wt.%, 10wt.%, 20wt.%) is used as the intercalation agent and dissolved in distilled water. It is then mixed with Longyan Clay and milled in the grinding mill again for another 12 h. Then it was treated with microwave for 1 h. To investigate the effect of post-processing, these samples was further washed with ethanol several times at room temperature, and followed by drying at 60℃.
Characterization
The interlayer spacings are determined by powder X-ray diffraction (XRD, Rigaku, D/MAX-2500, Tokyo, Japan) analysis. For microstructural characterization of the modified clay, scanning electron microscopy (SEM) was used, to check the most relevant microstructural features of the bodies processed.
RESULTS AND DISCUSSION
X-ray diffraction
The layer spacing is an important parameter of the physical properties of clay and XRD can verify whether modifier ions into the interlayer and the intercalation effect. As showed in Fig. 1 and Fig. 2 b and a, obviously, without modification, the particle size, structure and aggregate state have changed. The characteristics of the Longyan Clay particles of good adhesion between the layers with high overlapping ratio. After the treatment, the slice thickness and diameter reduced obviously, the superimposed layers decreased, the single slice layer number increased in the meantime. Here, the KAc/Longyan Clay layers are cracked but the plate-like shape is not destroyed yet. intercalates KAc into the interlayer and changes the interlayer structure of clay. The intercalation process results in better dispersion and smaller particle size, which has an impact on the final property of Longyan Clay.
